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AUTHORS: Hulik, Zdendk, and Yridrich, Jan

TITLE: Insertion circuit for binary coding devices

PERIODICAL: Referativnyy zhurnal. Avtomatika 1 radioelektronika,
no. 8, 1062, abstract 8-2-184 1 (Czech. pat., cl. 21.ad
057204 21 al, 7/01, no. 98854, Mar. 15, 1961).

PEXT: A circuit for connecting a vinary code encoder device is
patented. The device has two systems of input terminals. Each code
digit is obtained by the change of potential across 2 given pair of
input terminals, one for each system. The principle of insertion
consists in that the number of terminals of the first system is
equal to the number of shift digits while the number of terminals
of the ‘other systenm corresponds to the nunber of basic digits, i.e.
of digits no one of which can be transformed into the othner by cyc-
}ic transposition with any number of places. The description of the
device and an example of its application are given. [Abstracter's
note: Complete translation.
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FRIDRICH, Jaromir,-inZ.

Testing properties of pertable electric ovens. Elektrotechnik 18

no.43100-102 Ap '63.
1, Elektro-Pragse Hlinsko, vyzkumne stredisko Praha.
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AUTHOR: _Fridrich, J.

TITLE: Effect of drop of jmpurity concentration in base diffusion layer on mesa o
transistor parameters , to . -

SOURCE: Slaboproudy obzor, v. 25, no. 6, 1964, 320-327

|| TOPIC TAGS: transistor, mesa transistor, diffused base transistor, semiconductor,
! solid state physics, solid state circuitry, solid state diffusion, diffusion
. | transistor, Jjunction transistor, diffused p-n junction '

ABSTRACT: The article discusses the effects of a drop in the concentration of
impurities in the baso diffusion layer upon the basic parameters of a mesa tran-
sistor. Citing data contained in Jiterature, the author derives the physical rela-
i {tions for cutoff frequency, capacltance, breakdown voltage of the collector \
junction, base resistance and emitter efficiency. A drop in the impurity concen-
tration creates-an electric field which is characterized by the factor m. The
transition period & the minority carriers through the base region p depends on tho__
factor m only with low, emitter current. The inner electric field £agea with high
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|emitter currents. In this case, the period p does not depend upon the factor m
‘and is the samo for diffusion layer transistors as well as. for those with homoge-~
neous bases. The collector capacity and breakdown voltage of the collector Jjunctlon
depend upon the impurity concentration gradient at the junction point. Measure-
ments of transistors with a base diffusion layer showed that, for a voltage of up
1to 10 volts, the dfffusion is linear whose capacitance drops by the cube root of
the collector voltage. The breakdown voltage o& the diffusion grows by a power of
the diffusion length and is proportional to g0- 5, These relationships were con-
firmed experimentally. The maximum of the Q factor is dependent upon the fixed
thickness of the base. Original article has: 8 figures and 60 equations.

ASSOCIATION: Vyzkumny ustav"pro sdelovaci techniku A. S. Popova, Prague (Research
Tnstitute for Communications mgi.neering) :
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FRIDRICH, Jaromir, inz.

Dﬁgé;;ihanion of the wire temperature in ?lactric heatving
bodies. Elektrotechnik 19 no.,1:12-13 Ja'bd.

Hlinskoo.
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_ FRIDRICH, Rudolf

Czechoslovak experience with anticorrosion protection abroad.
Ropa a uhlie 5 no.6;181 Je '63.

1. Chemoprojekt, Brmo.
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ORG?! none
TITLEt On auto-ionization-type transitions involving exoitons

SOURCES Leningrad. Universitet. Vestnik. Seriys firlki 1 khimid, no. 3, 1966, 141-143, |
TOPIC TAGSt exoiton, electron transition, inelastic soattering

ABSTRACT: The following expression i3 derived for the cross section of inelastic

scattering of electrons by excitonst - gt

. M q
ﬂl!xla‘nonuaala m an""_’[" '2m1.1']
0-.1(.,.1')!(,3._*_413)0(;:;) . g ' )
where is the density of lattice points, ngy the iton concentration, and uo‘
. the of?gctivo Bohr radius of the s-like function ¢%3 Also, A\ = h'1(2mE)1/ 2, B
being the mean excitation energy of the exciton and q~! the Debye soreening radius.
The expresslon .

. 2‘.'9"'_&'“"5\’/" ‘ L

W= giehaT (an + A03) mee”

4g obtained for the probabuity.of an doniring transition in the "eollision® of two [~

| cara 1/2 UDCs 5480153
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1gation of excitons is Y 21.5x

oxci‘li.ons. o e co;:to;utpofpm;:;:::k:; for his interest and attention to this
sac™l, Authors ¢thank o Fo %o

work. Orig. art. hast 6 formulas.
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AUTHOR: Fridrikh
TITLE: Quantitative criteria of quantification methods

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy.
Radiofizika, v.5, no.l, 1962, 155-106k

TEXT: The article is concerned with the quantitative

evaluation of quantification (analogue-digital conversion) methods,
For discrete signals, Shannon's measure H frequently termed

the entropy is adequate but for a continuous signal capable of an
infinite number of states the entropy is formally identically
infinite. The author therefore proposes to apply Kolmogorov's L’{P
e-entropy. In an infinite ensemble it is necessary to combine
into one group all elements sufficiently close together in
properties, If the distance at which the elements are combined
into one group is €, and Sg is the minimum number of groups
obtained after this process, then the relative e-entropy is equal
to

He(Dy, D

Card g::>

T) = log S (2)
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Quantitative criteria ... E140/E435 .

The absolute e-entropy is defined by

D,.) = inf HE(DX, D,.) (3)

e X' "T’a T
where inf is the lower bound of the relative e-entropy under all
possible ways of forming the groups of magnitude €. The author
goes on to indicate the application of this concept to the
evaluation of the efficiency of quantification methods and to the
efficiency of the digital representation of the signal, Various
forms of analogue-digital conversion and various forms of digital
representation are examined: quantification by level, with

reading performed each time the signal intersects any of the
guantification levels; the same, with reading performed only

when a quantification level adjacent to the last one is
intersected; an incremental method involving an approximating
function due to the author, It appears that the last is the

most efficient. Tn conclusion an appendix explains the calculation
of the relative e-entropy by a grap hical method,

There are 3 figures.
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ASSOCIATION: Moskovskiy energeticheskiy institut
(Moscow Power Engineering Institute)

SUBMITTED: July 14, 1960 (initially)
July 1, 1961, (after revision)
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ACCESSIONNR AP”004379 : s/o109/63/008/008/1451/1461

AUTHOR' Serebrov, L. A.; Fridrikhov, S. A. :
i WM» e o ) ‘ ‘ 3
! TITLE: Kinetics of formation and critical potential of positive charge spoton - i

- gdielectric ,},\

I by f'[

| SOURCE: Radiotekhntka i elektronika, v. 8, no. 8, 1963, 1451-1461 A

TOPIC TAGS. charge spot, dielectnc, critical potential

ABSTRACT: The process of forma.txon of a positive charge spot on an element of

a dielectric target bombarded by a stationary beam of medium~energy electrons ! ]
is considered. The process is subdivided into three stages: (1) full collecting |
| of secondary electrons by the collector and an almost constant charging current; |
‘the charge-density distribution on the target follows that of the current density
across the beam; (2) accumulation of surface charge and drastic fall of the |
charging current; (3) secondary~-electron collection is practically halted. During

. ,Ccrd..l._/:@

< rmimaias g G - b

.x.~ :
524 t*'h -'C».:, =
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the reduced collection of secondary electrons, a charge redistribution over the
spot area takes place. The accumulated charge exceeds by approximately 50% - | = ¢
the charge over the full-collection period. This fact permits determining the full | -
charge of a storage element on the basis of structural data (thickness, permit- o
tivity, secondary~emission coefficient of the target, target-grid separation) and
mode of operation (current and size of beam, collector-grid potential). Experi=~ !.

.| mental verification was conducted under the following conditions: beam current,
1.5 microamp; primary-dielectric energy, 1 kev; secondary-emission coefficient, .
2; collector~grid potential, 10~100 v; target-grid separation, 200 microns;
square-pulse duration, 100 microsec; target was made from 20-micron mica . | .
single crystals. '"We are using this opportunity to thank A. R. Shul'man for his |
constant attention and valuable advice, and also A. T. Starovoytov who performed
some measurements.' Orig. art. has: 9 figures and 6 formulas. :

1
!
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Card 1/1 Pub. 153-28/28

Authors . Shulman A. R. and Fridrikhov S. A,

R A S s ot o

e JERER

FD-3219

Title + Inelastic electron scattering in single crystals of NaCl and KCl.

Periodical : Zhur. Tekh. Fiz., 25, No 7, 134k-1345, 1955

Abstract : The energy daistribution of electrons emitted by NaCl and KC1 under bombard-
ment by an electron beam was measured and the results plotted in curves. A
discrete spectrum of electrons emitted by the crystals under low energy bom-

barding electrons was revealed. Eight references, including one foreign.

Institution: ---

Submitted : March 22, 1955
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AUTHORS: Shul'man, A.R., zakirovae, I.R., Morozov, Yu.A. and
Fridrikhov, S.A.

TITIE: The Problem of the Method of Investigation of Secondary
Electron Emission of Non-metallic Substances (K voprosu
o metode issledovaniya vtorichnoy elektronnoy emissii
nemetallicheskikh veshchestv)

PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol. 11X, No.3,
pp. 329 - 338 (USSR).

ABSTRACT: Description of a method of the measurenent of secondary
electron emission is given. The method is characterised by
the following features: reduction in the time necessary for
the experiments, increased accuracy, good stability of the
measuring system and the target and elimination of the ternary
electrons. The main component of the experimental equipment
used in the measurements is a spherical, glass bulb
fitted with apertures for a target and an electron gun. Dia-~
meter of the sphere 1is 145 mm. The electron gun is of the
standard type and 1is provided with a focusing electrode; it
is also furnished with a reflecting diaphragm which eliminates
the scattered electrons from the beam of the gun. The dia-
phragm is given a potential near to that of the cathode. The
Cerdl/4 gun is screened by means of a nickel cylinder. The target is

APPROVED FOR RELEASE: 06/13/2000
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Emission of Ron-metalllic Substances

the above mentioned electron gun, the collector and the anti-
dynatron grid and contains the following units: supplies for
the electron gun, a rotary potentiometer, supplies for the
potentiometer, a synchronous motor, & registering instrument,
a delay circuit, a rectangular puise generator, an amplifier,
a pulse lengthenery an oscillograph with a triggxed time base;
an asutomatic switching device and a synchronous motor driving
the tape of the registering device. The functioning of the
equipment and its applicability to the measurement of the
secondary electron emission was thoroughly investigated. It
was found that the equipment calld be used for single-pulse
measurements as well as for the investigation by means of
periodically repeated pulses; in particular, it was possible
to obtain good reproducibility of the secondary emission
coefficient. The effect of the anti-dynatron grid on the
secondary emission current is 1llustrated by the curves of
Figs. 5, 6, 7 and 8. From these, it is concluded that US

should be of the order of 100 V. The stability of the primary
electron current is an important factor in the equipment,
Card3/4especia11y when the de-celerating potential U3 is varied;

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7"
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The Problem of the Method of Investigation of Secondary Elcctron
Emission of Non-metallic Substances

it was found that the primary current as a function of U3

did not vary more than 1 to 2%. Some measurements on the

distribution of the secondary electron energies were carried
out. The resulting curves are shown in Fig. 12. The Curve 1
of Fig.12 was taken for Ni at Uy = - Vp where Vp is the

accelerating potential of the primary electrons); this curve
is in good agreement with the results obtained by R. Warnecke
(Ref.11), which are represented Dby Curve 2.

There are 12 figures and 12 references, of which 6 are English,

5 Russian and 1 German.

SUBMITTED: February 18, 1957

AVAILABIE: Library of Congress
Card 4/4

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7"



"POED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7
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AUTHORS : Fridrikhov, S. A., Goryacheva, G. Ii. 48-22-5-2/22
———____——-—____\
TITLE: Secondary Electron Emission From Monocrystals of Alkeline-

Haloid Compounds at Low Energies of the Primary Electrons
(Vtorichnaya elektronnaya emissiya monokristallov ghchelochno-
galoidnykh soyedineniy pri malykh energiyakh pervichnyk
elektronov)Data From the VIIIth All-Union Conference on
Cathode Electronics, Leningrad,October 17-24, 1957 (Materialy
VIII Vsesoyuznogo soveshchaniya po katodnoy elektronike, Le-
ningrad, 17-24 oktyabrya 1957 g.)

PERIODICAL: Izvestiya Akademii Nauk SSSR,Seriya Fizicheskayz, 1958,
Vol. 22, Nr 5, pp. 486 - 493 (USSR)

ABSTRACT: In the publications sufficient data on the interaction of slow
electrons with the surface of solids are missing. The problem
is neglected with respect to semiconductors and especizlly to
dielectrics. A survey of publications (References 3-6) is
given. To be able to judge with precision the physical meaning
of the course of the curve ¢ = f(Ep) in case of low Ep, one

Card 1/4 must have data on the energy spectrum of the secondary electrons.
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‘Secondary Electron Emission From Monocrystals of 48-22-5-2/22
Alkaline-Haloid Compounds at lLow Energies of the Primary Electrons

Thege are sbgent In »ublications. The moat reliazble method of
investigating the secondary electron emission of the dielec~-
trics is the method of the single pulses (Reference T7); it

has until now not been used for the last mentioned purpose.
This defiency will be compensated by this work. The device used
for this purpose is described and illustrated (figure 1).
Figure 2 shows the dependences o = f(Ep), which wore obtained

for artifically grown monocrystals in the variation range of
from Ep 3,5 —= 31 eV. The authors come to the following con-

clusions: 1) The mentioned pulse method reduced the phenomena
which are connected with the cherge of the surface and with
the changes of the properties of the target in the bombardnent
to a minimum. 2) It has been proved that the true secondary
electrons appear in a noticeable quantity in the spectrum if
the energy of the primary electrons of the long wave limit of
the first band corresponds with the proper absorption of the
crystals. 3) From this value of the energy onward the emission
coefficient of the slow electrons(f increases rapidly. The
domain of the steepest increase of & corresponds with the

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7"
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domain of the 1st and 2nd maximum of the proper absorption,
4) It has been demonstrated that the fine structure of the
curves ¢ = f(Ep) of the alkeline-haloid monocrystals can be

asgociated with the periodical field of the crystalline lattice.
5) It was found thut a correspondence between the proper
optic and electronic absorption of the alkaline-haloid cry-
stals exists. This once again indicates that the electronic
affinity of such crystals is very low. The therme of this
work was suggested by A. R, Shul'man who advisingly assisted
in the performunce as well as in the discussion of the re-
sults. In the discussion of the abstract took part N, D, Mor-
gulis, L, N. Dobretsov and the first author

(Izvestiya Akademii Nauk SSSR Seriya Fizicheskaya, 1958,

Vol. 22, Nr 5, pp. 494 - 495 ). A discussion on the abstract
of the authors was held together with = discussion of the
abstructs by Gorodetskiy, D. A. and by Bronshteyn, I. M.
apparently Izvestiya Akademii Nauk SSSR Seriya Fizicheskaya,
1956, Vol. 22, Nr 4). In this took part: X. B. Tolpygo,

AT

= mie
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Secondary Electron Emission From Monocrystuls of 48-22-5-2/22
Alkaline-Haloid Compounds at Low Energies of the Prinmary Electrons

L. N. Dobretsov, N. D. Morgulis, I, M, Dykman, A. Ya. Vyatskin
and A. R. Shul'man. There are 8 figures, 1 table and 19 refer-
ences, 9 of which are Soviet.

ASS0CIATION: Leningradskiy politekhnicheskiy institut im. M. I. Kalinina
(Leningrad Polytechnical Institute imeni M, I. Kalinin)

1. Secondary emitters--Properties 2. Secondary emission--Analysis
3. Single crystals--Applications 4. Dielectrics—-Properties
5. Alkaline-haloid erystals--Applications

Card 4/4
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AUTHORS: Zaxirovn, 1. ., Pridrikhov, 8. A. w2-5-952¢
\
TITLE: TPhe Kinetics of tae Charge Accumulcotion by the Surface of

Dielectrics During Irradiation by an Electron Bean ( ¥iretira
nakoploniye zaryada poverkhnoat'yu Jielektrikn pri obluchenid
elektronnym puchkonm ) Data From VIITth All-Union Conference

on Cathode Electronica, Leninzrad, Octaber 17-24, 1957
(#aterialy VIII Vgesoyusnojo soveshohuniya po tatoednoy elektro-
nike, Leningrad, 17-24 oktyabrya 1957 ¢£.)

PERIODICAL: Izvestiya Akademii Nauk 35SR, Seriys Pizichesiaya, 1953,
Yol. 22, Yr 5, pp. 546 - 555 (UubR)

ABSTRACT: If charzed particles strike the surface of a dielectric or
an insulated metal body, thece object hesorne charced. The ve-
locitr of the char;e accumulaztion and the quoniity of the chargs

gL equillbriv1 conditions depend or a nunber of factors

which are deternined by the properties of the surlace tuat is
to be charzed and by the quantity of the inpinging and b
flying off particles. On the one side the charging of the dl-
electriz surfaces can be und631reﬂ (e.~. in electrovacuua de-
vices (Reference 1), on the other hand the gperatien of several

Card 1/4 electrovacuum devices (Referenzes 2,3) in bazsed upon the uti-

i

B REEREA .: ‘ RN

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7"



LG e o S L T Gt o 12

"APPROVED FOR RELEASE: 06/13/2000 CIA-RDPSS-OOS13R000513720015-7

The Fineticsg of tie Charze Accusulaztion by tie Surizce 43~22—5-9/22
of Dielectrics During Irradiation by an Electron Bean

ligation of the phenoumenon of chargirng. Thurefore the inte-est
in the mechanism of formation and in tia Lehavior of the char;e
spot on the surface of tho diclectric, A survey of the

Publications dealines with the cane subjeet is siven. PThe authors

applied a new pulse aethod for the investization of the for-
ndng and disappearing kineties of the charc-es on the surface
of the dielectrica by a bombard:aent by elcctrons., It was found
that from a certain instant (the nmozent of tie disturbance

of the condition of the full decrease of the secondary current)
onward the velozity of the char;e aceunulation on the surface
of the dielectrieg decreases. For this tie influence of the
fields ia responsible, which zre caused by the for-ation of th
char:e szpot itself. This leads to the fact that in generel cage
the snurince of the dielectric obtairs the quantity of electri-
city which would te cufficient for tle char;ing of the tarset
surface unto the collector pot-ntial neitier during the occuring
of the quasisteady state tqs nor &ves lezgiwithin the period %,

) The latter cannot be reached at 211 bhecuusne of an extremcly slow
Card 2/4 char e aceurmilation after the reachin; of the quasisteady state

CIA-RDP86-00513R000513720015-7"
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The Kinetics of the Charce Accumulation by the Surface
of Dielectrics During Irradiation by an Electron Beam

and because of g noticeable role which the lealkazes can Play
in this capz. It was proved that the duration during which
the conditions of a full decrease of the secondary current

are maintained linearly increases with the intensity of the
collector field. Thus the quantity of electricity which was
accunulated by the surfece of the dielectric (at the novenents
T and tqs) depends at the concerned collector potential on tre
geonmetrics of the device. The 50 czlled barrier-net also serves
for the increase of the period-y, i.e. for the daspoulng of the
potential relief and for tre accelerction of the procesy of
charging unto the brescribved poitential during the bonbtardpent
of the dielectric by ueans of an electron bean. The gurantities
~ and tqs are independent of tne enerries of the bombarding

electrong. Urder Siven concrete conditioas they are determired
by tie quantity of the accuaulated char,e. This plot was sugcest-
ed by A. R. Shul'man who egsisted as un advisor. In the perfor~
mance of the work V. V. Bashenlko and T.4. Koryzkina took part
(measurementa). In the discussion on the abhstrect V. Ya. Upatov,
Aa V., Morozov, L. M. Dotretsov, A. A. Mostovsiiiy and the first
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of .Dielectrics During Irradiation by an Electron Bean

author participated. There are 12 fijpures ang 9 references,
7 of which are Soviet,

ASSOCIATION: Leningrudskiy politekhnicheskiy institut inm, u, 1, Kalinina

Leningrad Polytechnical Institute imeni M. T, Kalinin )

1. Dielectrics.~Electrical properties 2. Dielectrics--Surface pro-
perties 3. Electron beams---Applications
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Shul 'man, A. R., Zakirova, I. R., Morozov, 57-1-13/30
Yu. A., Fridrikhov, 8. A.

Secondary Electron Emission of Nickel (Vtorichnaya
elektronnaya emissiya nikelya)

Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, lir 1,
pp. 87-96 (USSR)

The task of the present work was to close the gaps existing
in literature regarding the energy spectra of secondary
electrons enitted by metals, as well as to obtain data on the
distribution of secondary electrons according to energies in
nickel. That is to say of all those which are emitted within
“the whole range of secondary electron energy at various Vp

(energy of primary electrons) of from 200 to 2000 V with
nickel. Starting from the data on the distribution of
secondary electrons according to energies the problem of the
importance of the quantities obtained at the investigation
of the basic dependence (which charscterizes the secondary
amission characteristics of the material - of the dependence
of the coefficients of the electron emission on V_) is dealt
with. The method of spherical condenser with a spheric

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7"
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Secondary Electron Emission of Nickel 57-1-13/30

suppressor grid was uced. The method of the automatic
recording of measuring vesults, as described in reference

2, was algo used. As result of the investigation the
following can bhe stated: 1) Tertiary electrons enitted from
the collector exercize an essential influence on the
measuring results of secondary current in the ret:rding
field. The introduction of the suppressor grid offers the
possibility to essentially decrease the influence of tertiary
electrons and thereby to obtain much more reliable data than
was earlier the case. The distribution of the secondary
electrons according to the energies of from 0 to V_ was
investigated. Complete lag curves for nickel were gbtained
at Vp of from 200 to 2000 V. 2) In the apectrum of the
gsecondary electrons it is not possible to draw a limiting
line between the reflected primary and the real secondary
electrons. Apparently both kinds of electrons are represented
in all parts of the spectrun., With small energies of
secondary electrons assumption that real secondary electrons
are of dominating importance is reasoned. For the analysis
of the energy spectrum of eleactrons (of nickel) an assuned
border between slow and quick secondary electrons, equal to

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7"
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Secondary Electron Emission of Nickel 57-1-13/30

loo eV, is chosen. 3) The basic fnct resulting from the
measurenents is that in the spectrum of secondary electrons
of metals the relative number of quick electrons can be
compared with that of slow electrons, The width of the
naximun corresponding to the slow real secondary electrons
is a little greater than was earlier assumed. In order to
mark the number of quick secondary electrons magnitude: are
introduced as follows: ¥y - the part of quick electrons in
secondary current and - the retio between the number of quick
electrons and the quantity of the primary current. X
increases linearly with the increase of V_ and reaches up

to 26% of the total number of secondary efectrons at 16oo.

% 1o only little dependent on V. and is equal to 33,5 of the
primary current value at 1600. 47 The retardation vurves in
relative coordinates coincide with one-another only if V_ is
greater than 1200 V. If V values are smaller the curves
differ, 5) With all valuef applied for V_ an elzstic reflexion
of primary electrons takes place. Tha reflection coefficient
at V_ > 800 V is not creater then 370 of the total nunber of
primiry electrons. 6) When primary current is meacured in
the circuit of the target ir the case of not comnplete

al .. F - .
S IR AT,
Lk

R A T DIrete
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ASSOCIATION:

Card 4/5

blanking of secondary electrons for the coefficient of
secondary emission dT a valuc wes obtained which differs fronm

thet of totel reterdation of secondary electrons. 7) In
order to mark the emission of slow electrons the magnitudes

UT and J can be used (coefficient of the emission of slow
electrone). As the existing theories only take into account
the stimulation of secondary electrons by primary electrons
and as inelastic reflection of primary electrons end the
formation of slow secondary electrons with the motion of
quick gecondary and of inelastically reflected primary
electrons arc not tcken into account, the comparison

between theoretical and experiment:zl data can not be carried
out with sufficient exactness. There are 12 figures and 8
references, 2 of which are Slavic.

Leningrad Polytechnical Institute imeni K. I. Kalinin
(Leningradskiy politekhnicheskiy institut imeni 2. I.
Kalinina)
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SUBMITTED: March 5, 1957

AVAILABLE: Library of Congress
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BAZHANOVA, N.P. [translator]); FRIDRIKHOV, S.A. [m“la“r]:mmms"
M.L.[ translator]; LEPESHINSKAYA, v.N, [translator]; 'MAN,
o rod.; POPOV, RiTa., red.; KLINENEO, S.V., tekhn.red.

[Characteristic energy losses of electrons in solids; collection
of articles] Kharakteristicheskis poteri energli elektronov
v tverdykh telakh; sbornik otatei. Moskva, Izd=vo inostr.lit-ry,
1959. 270 P. (MIRA 12:7)

1. Sotrudniki kafedry elektroniki Leningradskogo politekhnicheskogo
inatituta (for Bazhanova, Fridrikhov, Kapltsa, I-epeahinsknya).
(Electrons)
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AUTHORS: Fridrikhov, S. A., Shul'man, A. R. sov/181-1 -8-17/32
<
TITLE: Investigation of Secondary Electron Emission;gf Soue

Dielggtnkg?hith Low Primary Electron Energies

PERIODICAL: Fizika tverdogo tela, 1959, Vol 1 , Nr 8, pp 1259 - 1267 (USSR)

ABSTRACT: The present paper gives part of the results of the experiments
carried out in the authors! laboratory on secondary electron
emission of some dielectrics and gemiconductors (nica, glass,
alundum, fluorite, willemite, stibnite, etc) for low primary

electron energies, Meagurements were made by the pulse method,
and an accuracy of 3 to 5% was attained when periodic pulses
were used. The 0 = f(Vp),curve (Vp denoting primery- electron

energy) has a clearly marked minimum with’ v_ = 60 to 70 v. The

firat critical potentials of the substances investigated are
gummarized in.a table. Wwith low primary electron energies the
o(vp) function depends on elastic and inelagtic reflection of

the primary electrons and on the emission of the true secondary
electrons. From some definite Vp values in the range of low 4/

Card 1/4
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67312

Investigation of Secondary Electron Emission of Some SOV/181-,1,2—8-17/32
Dielectrics With Low Primary Electron Energies

energies onwards the slowing-down ourves have & slope which
corresponds to a group of slow, obviously true secondary elec-
trons. In metals elastically refleocted electrons play the main
part. If the electron energies are lower than V_, then the

electrons of the base zone cannot be excited. Therefore, these
secondary electrons seem to be inelastically reflected primary
electrons with an energy < Vp. The high values of the reflec~

tion coefficient R and of ¢ cannot be. explained only by reflec-
tion of the primary electrons from the potentigl barrier on the
surface of the substance. Electron - phonon collisions play the
main part in slow primary electron reflection in the range of
small VP. This also explains the high R and o values and the

exigtence of electrons with energles (V in the electron spec-
trum. The & = 6(Vp) curves and, thus, also the ¢ = f(Vp) curves

for the various substances differ consideradly from one another
in the vp range investigated. 6 is determined essentially by

Card 2/4 the primary electrons which are inelastically gcattered by
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Investigation of Secondary Electron Emisaion of Some sov/181-1 -8-17/32
Dielectrics With Low Primary Electron Energies

Card 3/4

phonons only at very low Vp. With a certain quantity VP which

is characteristic of every substance interacticns between
primary electrons and the electrons of the subatance begin to
play the main role. Some conolusions: The first critical po-~

tentials Vg do not depend on temperature. The coefficient R of

elastic electron reflection is relatively great (0.6 to 0.7) in
the range of very small Vp (2 to 3 v) for all dielectrics in-

vestigated, which is probably caused by quasielastic scatter-
ing of primary electrons from phonons., The R = R(Vp) curves

differ only slightly from one another in the substances in-
vestigated. In this Vp range the ¢ values are relatively great

and do not differ much for the various substances. With in-
creasing Vp, however, secondary electron emission begins to

differ considerably for various substances. The ¢ values foV

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7"
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Investigation of Secondary Electron Emission of Some 80V/181-1_-8-17/32
Dielectrics With Low Primary Electron Energies
average V  are not unambiguously determined by the ¢ values
with small Vp. There are 9 figures, 1 table, and 9 references,
5 of - which are Soviet.

ASSOCIATION: Leningradskiy politekhnicheskiy institut im. M. I. Kalinina
(Leningrad Polytechnic Institute imeni M. I. XKalinin)

SUBMITTED: August 5, 1958
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AUTHORS: khov, 8. A., Shul'man, A. R. sov/181-1 -8-18/32

— ———

TITLE; Investigation o;;wgecondnrx Electron Emission of ilkali Halide

Single Crystals’With Low Primary Electron Energies
PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 8, pp 1268 - 1271 (USSR)

ABSTRACT: The authors report on part of the work carried out in their
. laboratory concerning secondary electron emission of dielec-
trics with low energies of the bombarding electrons. kcasure~
ments were carried out by pulse methods. The measuring device
has been described already in an earlier paper. The beam of
primary electrons came in perpendicularly to the plane (100).

During the measurements pressure was 2.10.7 torr. The results
of measurements made with various single crystals are illustrat-
ed in a diagram by curves ¢ = f(Vp). o denotes the secondary

electron emission, Vp the counter potential applied to the

collector. In the case of small V_ ¢ actually does not in-

crease monotonely, for the real function G(VP) has several
breaks, - For NaCl, e.g., 0 begins to increase considerably at/’
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67313

Investigation of Secondary Electron Emission of Alkali S0V/181- 1 -8-18/32
Halide Single Crystals With Low Primary Electron Energies

50, 90, 140, 190, and 230 to 240 v, This "fine structure" ig
casily reproducible. Each of the alkali halide salts investi-
gated (LiF, NaF, NaCl, KCl, KBr, KJ) has a proper "fine struc-
ture" of the curves. ¢ increases with decreasing width of the
forbidden zone AEf of the crystals. With vp = 240 v, 0 de-

creases about linearly with increasing forbidden zone width,
The lower the ratio AEg/) (where ) denotes electron affinity),

the greater is o. If Vp is of an order of several hundred v,

then secondary electron emission usually is low in the case of
substances with small forbidden zone width; for on their way
to the surface, secondary electrons may lose much of their
energy when interacting with the electrons of the ground band.
In the single crystals of the alkali halide compounds investi-
gated conditions for secondary electron emission are very
favorable. In the experiments described all the conditions for
the occurrence of secondary electrons are important: The ob-
served ¢ values are determined by the energy which must be
consumed for the transfer of the lattice electron from the Lf//
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Investigation of Secondary Electron Emission.of.Alkalj '. S0V/181- 1 -8-18/32
Halide Single Crystals With Low Primary Electron Energies

forbidden zone into the vacuum,
the variation of ¢ and the v

only up to guch Vb at which

The relation observeq between
ariation of AI-::f Probably applies

the influence of secondary elec-
tron emigsgion from the depth must no lon
the dependence of 0 on the .forbidden zone width ig considerably
more complicated than was assumed before and can hardly be re-
presented in a general form, The periodic "fine atructure" of
the curves ¢ = (v ) and of their ascending branch requiresg

further investigationsg, This type of "fine structure® is ob--
served with V) 40-50 v, The curves ¢ = f(Vp) may have two

types of fine structurs; 1) a fine'atructure'connected with the
band structure ang 2) a periodic "fine structure" which has to

be explained by further data. There are 3 figures and 11 ref-
erences; 6 of which are Soviet,

ger be neglected, Thus,

i
7=
2

13720015-7"
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S/194 61/000/012/065/097
303

D201
AUTHORS: Serebrov, I.-A., Pridrikhov, S, A. ang Utkin, K. G,
TITLE: The character of the electric field in vlectron stc-

rage tubes with cylindrical and oval collectors

PERIODICAL: Referativnyy zghurnal, Avtomatika i radioelektronika,
no. 12, 1961, 38-39, abstract 12G243 (Nauchno-tekhn,
inform.)byul. Leningr. politekhn. in-ta, 1960, no. 9,
108-113

TEXT: fThe electrolytic tank simulator method was used to determine
the magnitude and distribution of the electric field intensity in
the dielectric target - correcting ring - collector space. The el-
ectrodes, made to a scale of 1:3, corresponded in dimensions to ty-
pical storage cathode ray tubes, Changing over from the cylindrica;,_——-
to the oval shape of the collector does not influence the field
configuration to a great extent. In the absence of the correcting

ring the target diameter is substantially uneven, the coefficient

of inhomogeneity in the vicinity of e.g. 10% equipotential line
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s/181 60/002/01/32/035
B008/B014

AUTHOR; Fridrikhov, S. 4.
S ———

TITLE: Secondary Electron Emissionyznd Elastic Reflection of
Slow Electrons I1’-‘rom an NaCl Single Crystal
}

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 1, pp. 171-173
TEXT: In the article under review, the author re

ports on a study of
secondary electron emission by NaCl at low

primary electron energy Ep.

The results were obtained for a wide range of E -values by means of

automatic recording of curves and in a higher vacuum than that described
in Ref. 1. The author used spherical devices with a mobile target.
Measurements were made by means of the pulse method and the automatic
machine described in Ref. 2. The 6 = f(E_) curves and delay curves of

the secondary current were recorded by means of an 3™ -0.9 (EPP-O.9)
potentiometer. Fig. 1 shows the ¢ = f(Ep) curve for NaCl single crystal

for Ep-values between O and 25 ov,

By means of the delay curves of the
Card 1/3
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Secondary Electron Emission and Elastic Reflec- s/181 60/002/01/32/035
tion of Slow Electrons From an NaCl Single BO0O8/B0O14
Crystal

secondary current it was possible to split up d = £(E_) into two
componentss R = f1(Ep) and 6§ = fz(Ep). R - coefficient of elastic

electron reflection, § - emission coefficient of slow (not elasticall
reflected and truly secondary) electrons. Fig. 1 shows R(Ep) and S(Epg.

The ¢ = f(Ep) curve for the range 0 + 50 ev is represented in Fig. 2.

It shows a distinctly marked fine structure for NaCl crystal, which is
ldentical with the one found in Ref. 1. The assumption that the
threshold of the truly secondary electron emission of the RaCl single
crystal has the nature of an exciton ¥as also confirmed. The author
thanks Professor A. R. Shul'man for his helpful advice, and the student
V. P. Belevskiy for his assistance in this investigation. There are

2 figures and 4 references, 3 of which are Soviet.
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5/181/60/002/03 /23 /028
BOO6/B017
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AUTHORS: Kapitﬂag Mo Lo’ Fridrikhov, Sa Ang Shul'man, Ao R. \
tadmi e D et U 1/
TITLE: Characteristic Energy Losses in the Reflection of Electrons_

From Single Cryatalaq’ff Alkali Halide Compounda
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No, 3. pp. 517-523

TEXT: 1In a previous paper (Ref. 5) the two last.mentioned authors had
already investigated inelastic electron reflection from alkali halide
crystals, and they had found that the energy spectrum of secondary
electrons (which are emitted by alkali halide single crystals) showed
fine structure (Fig. 1 shows guch a spectrum recorded on NaCl with a
Primary electron energy of Vv, =« 30 ev). Such curves were alsc recorded
on KCl, KBr, KI, and LiP. It was the ain of the present baper to c¢onduct
analogous investigations with higher accuracy and with small v_ ip order
to find the lower boundary of primary electron energy at which® peaks of

the characteristic losses can still be pPercaived in the secondary electron
spectrum; furthermore, an attempt was made to separate the two possible /

Card 1/3
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Reflection of Electrons Fron Single Crystals BO06/B017

of Alkali Halide Compounds

S8ysteas of maximg (the S0-called right system of Primary electrons ang

the lort system of secondary electrons; the position of the maxima of

the latter is independent of Vp)o The measuring technique ig described

in detail, phe 8pectrum wag measured automatically at_a target temperature
of 300 - 3500¢, a Primary current density of 10‘7a/cm2, and a pressure of
rv2.10‘7torr; Vp %as betwean 0.5 and 50 ev, Fig. 3 ghows the spectra of the
electrong reflected from Nacl single crystals at Vp = 30, 32, and 34 ev.
The two systems of maxima can pe clearly seen, Fig. 4 shows spectra of
electrons reflected frop NaCl at Vp = 517,09, 11, and 13 ev, and Fig, 5
depicts the spectrum gt Vp = 21,5 ev, Important 1ogs Peaks occurred only
at Vp> 7 ev. TPhe pPeaks correspond to energy losses of about 1 - 1.2,

1.7 -2, 2,6 - 2.8, 3.8 4.3, 5 -5,4, 6 - 6.7, 7.5 - 8.1, 9 -~ 9.6, ang

of maxima ¢gp be clearly attributed o the characterigtic energy losges
of electrons, the nature of the left system, however, needs further

CIA-RDP86-00513R000513720015-7
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investigations, 2 relationship could be observed between the energy
losses below 12 ev and optical data (ef. Table). Purthermore, it wag
established that the least Primary electron energy at which character-
istic energy losses still occurred (7 ev) was smaller than the width of
the forbidden zone. There are 5 figures, 1 table, and 14 references:

4 Soviet, 6 ys, 2 Japanese, 1 British, and 1 German,

ASS0CIATION: Leningradskiy Politekhnicheskiy institut (Leningrad
Polytechnic Institute)

SUBNMITTED: June 6, 1959
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SEREBROV, L.A.; FRIDRIXHOV, 8.A.

Appearance of a charge spot on the surface of a dielectric target

bombarded by an electron beam, Radiotekh. 1 elektron. 5 no.1l0:

1680-1686 0 160, (MIRA 13:10)
(Electron heams) (Dielectrics:)
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low-energy electrons and dielectrics," L#n, 1961 (Acad Sci USSR, Phys Tech Inst
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Secondary electron emission... B102/B104

the secondary electron energy distribution begins to display a maximum
due to true secondary emission, and at which & begins tc rise rapidly.
Measurements were made in pulsed operation at t{ 300°C (BaQ) and t £ 5000C
(f,0,) with single pulses, and at t>~300°C (3a0) and t)m500°C (Y203)

<
with periodic pulses. BaQ and Y203 were deposited on a nickel and a
fungsten backing. respectively, both ranging between 50 and 100p. High-
purivy ~onditions were maintained throughout the work., Once the targets were
completed, they were subjected to heat treatment for several hours. "The
measuring chamber was evacuated for 3 - 4 days with diffusion pumps until

9

the residual gas pressure dropped to 3 - 5:10 7 mm Hg. The ¢ (Ep) curves

of BaQ layers displayed a low maximum at Ep = 3 ev, a mninimum at 5 ev,

and. subsequently, a steep but not monotonic rise to 50 ev., The work
function was found to be (1.6 1 0.1) ev. & (Ep) and R(Ep) were determined

from the d2lay curves of the secondary current. As may be seen, the slow-
el=ctron specirum begins at Ep =3 - 6 ev. 0, R, and & as functions of
E (Fig. 4) practically displayed no temperature dependence between 20 and

1
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Secondary electron emission... B102/B104
350°C. Similar results were obtained for Y203 layers. Regarding these,
o] (Ep) was recorded for Ep being between 1 and 90 ev. The maximum was

found atnN4 ev, and the minimum atn 7.5 ev, whereupon a nonuniform rise
took place again. The work function was (3 + 0.1) ev. o did not change
between 20 and 1000°C. Here, E; is 6.5 ev. For Y203, Fig. 8 shows g, R,

and 6 as functionsof Ep. In a detailed discussion, results are compared

with those obtained for other dielectrics, and, above all, a gqualitative
agreement is found. A study of the energy spectra of elastically and in-
elastically reflected electrons yielded relatively high values (Rmax210.5)

for the reflection factors, compared with those relative to metals. They
cannot be explained by the sole assumption of a quantum-mechanical reflec-
tion of primary electrons from the potential barrier of the vacuum-di-
electric interface. It is necessary also to assume electron scattering
within the lattice (e.g., also by phonons). The singularities shown by
the curves (e.g., ¢ (Ep) for Ba0 at EﬁDl10, 15, 20, and 35 ev, for 1,0

at2 15, 25, and 35 evj; the singularities of curves H(Ep) and 6(Ep) may

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7"
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be seen in the figures) are associated with the energetic structure of the
substances. Professor A. R. Shul 'man, whose laboratory was used for the
investigation, is thanked for advice and discussions. D. A. Gorodetskiy
is mentioned. There are 8 figures, 1 table, and 28 references: 10 Soviet
and 18 non-Soviet. The three most recent references to English-languayge
publications read as follows: E. Taft et al. Phys. Rev. 113, 156, 1959;
A. Lempicki. Proc. Phys. Soc. géé, 278, 1953%; D. Wright, J. Woods. Proc.
Phys. Scec. 66, 1073, 1953,

ASSOCIATION: Leningradskiy politekhnicheskiy institut imeni M. I. Kalinina
(Leningrad Polytechnic Institute imeni M. I. Kalinin)

SUBMITTED: March 27, 1961
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AUTHORS Bazhanova, N. P, ang Fridrikhov, S. A,
TITLE. A method of investigating Secondary o

diclectricg at low bPrimary electron energies
FERIODICAL. Pizika tverdog

lectron enisgsion of

0 tela, v, 3, no, 9, 9L, 260g _ 2628
TEXT: e investi

Stirface or solidg
but ig met
them, the
characteristics of Secondary electrop enission (s. <) at loy Primary
energies, Ep, (1 - rmination of the Ep—deyendence of
4sed on e measurement of tar:et
H.' Contgct bPotentiag]l difference Vkprua“d Current ip the tar;et
Cireuit i, . i, - 1, for g«¢ 1 (or i, = i, - 1y for g>1) 44 constant
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:Pimary curcent, 12 the g quation ig
. . 0 - RPN .. C .
?eflvei: Ly, = f(Vp t ng.-' Wﬁ) = f (Lp) Wilch yields O(FP) - 12/1 =

4 f(n‘)/11; (11 T eonst). Fig. 1 ghous 4 diagram of tpa autofiatic
¥
recording of tpjg curve, The contact potential difrerence (between the
electr0n~gun Ccathode ang the target) is determineg by a @odificatiopn of
the weli-known method workeg out by Anderson, Aceuracy ig about = g, v,

Fig, 4 shows the design of the el Fig. 3 the arrangement of the
[ 1 14} 106-p tantalup

econdary current, Tue following

’
ron gun, 3 series of tests wag carried out

CUrves. Thege tests showed that
1 8nd the valyesg rece
890d agrecment With publisheq data (Ua
electrode of the gun),

Mo eiiect on tje o(Ep) c

ived were in
~ Potential at the focusing
The distance between gun a

nd target had Practically
urves between (¢ EPS 90 ev. 1he automatically
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a method of invostignting 8econdury, . . B132/B138 :
Yeecorded cupve

8 were excellcntly reproduciblg,
i'rofessor |

‘e Il Sehul tpan for his edvice anq interest, There are &
Figures g 1y references: 7 Soviet + The thyee mogt

rscent references to tho Engligh-] N8 read ap followg.

anguage Publicatig
He Juacoby et al, p . Phys. Rev, 21 vig,
+ Hev, 95, 345, 1954 :

The autiorg thank

hys. Rev, 1o¢6, 1956; J.
1953 1. s, Sternglacu, rhyg

eningradskiy politekhj

ASHOCIATIUN:
Polytcchnical Instity

1icheskiy instityue im. 4. 71, Kalining
te of Lenirgrad)
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Electrostatic Dropertieg of an .., D234 D302

the Prirary electron beam at 1eggt 3/2 to 2 Time
of zthe targst Weaxens tne Iielgd Sirengty, Charge incduced on the
coliector Situated at distances o the order o7 Ragnitude of ¢ £
vive radius of the charged clement of the tarcet arfects thpe rielg

S. The polarization

target and the plane Collector, T2e authors eXdress theip Eratitude
To ALR. Snul 'nan for interest and discussion, There ~re 8 figures,
and 8 Teferences: g Soviet-bluc and 2 non-Soviet—:loc.
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AUTHOR: Shul’ma.n, A, R.; Fridrikhov, S. A,

el LT EE NN

TITLE; Interaction of électrons with alkalg halide Crystals

ABSTRACT: For the 1ast Beven years, Systematic stydieg of the ¢

lectron bombardment of
alkali halide Crystals have been conducted in the Electronjesg laboratory of the Lem‘ngradskjy
politekhnichesldy institut

(Leningrad Politechnica] Institute), They coverec elastic reflection
of slow electrons, nonela,

changes in the target ¢o

tron beam emitted {n th
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22120 D409/D301
AUTHORS: Serebrov, L.A., and Fridrikhov, S. A
TITLE, F’ield-enhanced secondary emiscion of thin‘ NaCl-filmsg

PERIODICAL; Radiotekhnika i elektronika, v. 7, no. 9, 1962,
1649 - 1656

TZXT: A new method.is proposed for studying the Secondary emission
of charged dielectric- ang semiconductor targets. The applicability
of the nethod ig illustrated by the results of Teasurenents conduc-
ted with thin NaCl-films on virious bases (platinum, nickel, beryl-
liun, graphite). The new method, developeg by the authors, is a =
conbination of the method of single pulsges and of the two-beam me-

the brineipal bean, The NaCl-filnsg vere about 0.5 microns thick;
the bean current was aboyt 1-2 microamp.; the pulse duration of the
primary current wasg 3 microsec.; the resi ual-gas pressure in the

vacuum .apparatus dqiqg not exceed (1-5)+10~7 nm Hg. A diagran shows
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Field-enhanceg Seécondary emission ... D409/D301 : ‘

the dependence of the Secondary-emission coefficient ¢ (of the HaCl
lm on a nickel buse) on the time ¥ of irrediation of the target
by the auxiliary bvean. A conmparison of current-voltage curves
showed that if the target ig positively charged, then the primary
current can be considerably amplified. The authors developed a sul-
8€ nethod ang apparatus for Tleasuring the secondury-emission cur-
rent from dielectric- and semiconductor surfaces, for primery-elec-
tron energies ranging from 2 to 12 kev. The methogq brovides for se-
rarztion of the investigateg effect from extraneous drocesses, £
bractically inertia-less effect or enkancing the 8écondary emission
by the internal electric fielq Was observed. With primary-electron
energies of 3,5 - 9 kev, gain factors of up to 20 of the brinary
current, were recorded. It wag found that the Scattering D2ranertisg
of the bage material have g considerabnle part in the field-enhancei
Secondary enission of NaCl-films, i.e., with Oother conditions heir-
equal, larger ain-factors eorrespond to targets with o base, nass
of = metal with a larger coefficient of inelastic Scatiering, .n
&nclogous effect should be observed in the case of Other enit terg,
sinilar to NeCl. It 1s evident that (in the cases under considara-

tion),/a particular valye of the primary-current gain shoula ro%
Card 2/3
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: H Fridrikhov, S. A.; Ivanov, Ve N.} Serebrov, Ilo ‘.’ Shavtlov A A ;
. T e PRI PN . ’ ) ) ‘
.; ITLE: Secondary electron emission of Ppositively charged dislectrie filme

SOURCE: Fizika tverdogo tels, v, 6, no. 1, 196k, 236-246

By usin
g a technique combining single pulses and two beams, the authors |

_"have st
: udied the effect of an internal electrical field with a strength of
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AUTHORS: Fridrikhov, §, Ae; Smirnov, p, v,; Serebrov, L, A,

TITLE: Some Peculiarities of electron excited conductivity in dielectrics

! SOURCE: Fizika tverdogo tela, v. 6, no. 5, 1964, 1343-1355

 TOPIC TAGS: electron excited conductivity, dielectric,

electron contact method,
; electric contact method

i ABSTRACT: The 8pecific features involved in two Principal methods of experimental
v 4 xcited conductivity in dielectrics were examined. It is
i shown that these features substantially affect the recorded values of excited

; currents, The electron-contact method does not permit direct observations, ‘and the
i coefficient of excited conductivity mugt be determined i:'mdirectly, such as by :
: recording the change in surface charge of the target, .But nmeasurements are
"dependent on Secondary factors, such ag field strength in the sampl
-eurrent (which cannot be measured independently of the

electrical-contact mathod 18 free from the inadequacies of the electron-contact i ! ..
.mathod, but by this method the orig

current of electrons acting on the sampls - f '
. 5;.5__aniz7¥n, and errors may result from thig, In using the ; ;
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ABSTRACT: The authors veply to the letter of S.Ya.Braude and L.KM.Vigdorchik (ZhTF
34,2085,1964; sce Abstract ACC.NR;AP4049055) pointing out that conclusions of ;
their paper "On the ‘anomalous violation of the Hlull cut-off condition in stronz
crossed fields"P(ZLTF 34,288,1964; sce Abstract ACG NR:AP4013415) concerning the
xistence of a sharp maximum in the cut-off curve of a magnetron diode at a magne-.

~ tic field greator than the critical cut-off valuc and the phenomena at the cathode
accompanying this effect have been known for more than 25 years and comjlaining
that appropriate reference to the older literature were omnitted. The authors'deny

- any attempt to claim discovery of these long~known phenomena but assert th-t their
investigation was more comprehensive than the previous ones and that some ¢! their'
conclusions, particularly those concerning the role of Space-charge oscillations,
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ABSTRACT: The tendency to gelf-oscillation, charactoris
magnetrons, is well known; some of the oscill
(by some authors) with the influence of the
work there wore investigated the properties of the space chargn in a magnetron di-

ode, 1.e., a system devoid of a cavity component. There were studied the ogcilla-

tions generated by the apace charge under different conditions of operation of the

tube, tha rolative 8acondary omissian of the cathodo, and the intenatty (power) of

back bombardment of the cathode. In some ways the bresent study was an extenstion of

the earlier comprehensive work of J.Yasuoka (Proc.Phys.Soc.Japan 10.1102,1955), b. .
Glaas, G.Sims & A.G.Stainsby (Proc. IEE (B) 102,81,1953) and R.L.Jepson & M.W.Muller S

tic of space charge in
ation effects, however, are asgociated
redonator system. Hence in the present
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(J.Appl.Phys.22,119C,1951).. Some of the exporimental measurements were performed on
the equipment doscribed by two of the authors earlier (1. M, Butusov and S,A.Fridri-
khov,ZhTF 34,2688,1964). A disgram of the main measurement Setup is given in a fig-
ure, as is a sectional view of the magnetron diode. The results are presented in
the form of curves and some reproductions of oscillograms. The principal conclusics
are: 1. At appreciable plate voltages there is a magnetic ficld region in which the
clectrons returned to the cathode have considerable energies, which glves rise to
secondary emission. 2. In the same region there is ohserved intense emission by the
space charge of high-frequency noise at discrete frequencies; analysis of this

noise radiation indicates that part of the space charge oscillations are of the ro-
tary wave type. 3. The fraction of tho power dissipated at the cathode by the back-
bombardment elactrons, referred to the input power, increases with the strength of
the magnetic field (at a constant plate voltage). 4, The mechanism leading to in-
tense energy exchange in the electron oloud at the magnetron diode 15 probably si-
milar in many respects to secondary-electron resonance in crossed fields. "In con-
clusion, the authors express their gratitude to Prof.A,R,Shul‘'man for his attention

to the work." Orig.art.has; 9 figures,

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86- 00513R000513720015 7

_ T SR SRR, »Wwﬂzﬁ‘&mamm%

L 2381265 - '

ACCESSION NR:' Axisoooau

ASSOCIATION: Leningradskiy politekhnichekiy institut im.M.I.Kalinina (Leningrad
Polytechnicnl Inst!.tute) : ’

»

SUBMITTED: 12Dec63 - ENCL: 00 SUB CCQUE: EC

' NR REF SOV: 010 © . omErr 022

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720015-7

L 52998:65  EPF(n)-2/SPA(N)-2/SHT(LI/EAG(E) _ Pirh/po-b/Pen6/Pab-10  LiB(e) |

%ACCESSION NR: AP5012045 . ﬂ'Af;, . 8 UR/0057/65/035/005/0813/U§Eg?
.| AUTHOR Ganichev,n A Fridrikhov S Ao, l\shki.nadze B.M.; Solgan,A,B, : S
: mw"‘”’c?mmu é’

f‘TITLE- 1nveat1gation of a high frcquency rasonant discharge in crossed fiolds
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z'I‘(IPIC TAGS: secondary emlssion, resonant state, discharge plasma, mi»rowave field,x'
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I

z

magnetic fleld, hydrogen ?' :

: ABSTRACT: . High frequency resonant discharge was investigated in the presence of a
ymagnetic field because of the importance of the phenomenon for magnetrons and other; .
‘high-frequency equipment and the paucity of such studies in the literature. The
‘discharges were produced in a silver-plated oxygen~free copper rectanzular wave- §
‘guide section of dimensions 25.5 x 12.5 or 28.5 x 4 mm by 1 psec pulses of 3 cnm
_wavelength H,g wavea at a ropitition rate of 103 sec™l. The applied magnetic ficld B
‘was perperndicular to the narrow wall of the wavegulde, and in the wide wall were
; introduced two probes (with aquadag coated electrodes to minimize secondary emiss~ "fl
ion) and n hot cathode. Hydrogen was admitted to tho continuously punped waveguide - :
E gection, VWith the uhf osoillator operating at a controlled power lovsl (up to 200 {7 <
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KW/pulse) the magnetic f£ield was gradually increased to 6000 Oe and the probe
currents, the uhf attenuation, and the luminous intensity were observed. The shape
!of the individual light pulses was also observed with a wide-band amplifier and an .
joscilloscope. In addition to the uhf intensity (electric field strength) and the |
magnetic field strength, the residual hydrogen pressure was varled over a wide ranga
~IMany-of the-results-are-pregented graphically and-ere discuused-in scme detail. At
- {pressures-from -§- x-10"% to 5 x 10~ . mm-Hg resonant discharges with ionization of . .
the residual gas were observed at the two values of the magnetic field for which
the electron Larmor_freqdency was ‘equal to the uhf frequency or to half the uhf
frequency. At pressures above 102 mm Hg a third resonance was observed at.a ;
Larmor frequency one-fourth the uhf frequency. These resonaat discharges occurred
only for uhf electric field strengths exceeding a threshold value that depended on
'the gas pressure, The probe current increased rapidly with increasing pressure and
ireached a maximum at about 3 x 10-3 mm Hg, “In conoclusion, the authors express
their gratitude to AJR.Shul'man for his interest in the work and discuasion of the
reaults.” Orig. art. has: 3 formulas and 11 figures. _ ; T
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S et e o st o o eame

MA-,MM 2.
ABSTRACT:

b A 3
8..ficld on the operation of an i
Kperimentally. A discharge tube |
» terminated with glags windovs mounted ;

at the Brewster angle, was filled to a pressure of 0.85 mm Hg with a neon- i
helium mixture at. a ratio of 1:5.6, The discharge was excited at . fixed current |
:
}
1
!

i

|

|

!

JToplc TAGS: 1 laser, hel Koo Vrbnet e ercSons

i vi laser, gus laser, helium neon 'y magnetic field esgzmx “
,‘ * » ! ’ ) ’ ".v : .. ’ i
!

{

i

|

!

|

| values., The magnetic field, which was parallel to the laser axis, could be varied
i from 0 to 2000 oe. A semi-—confocal resonator was used with dielectric-coated
jmirrors (R % 99.2%) placed at 120 cm. The laser power was measured in relative

i units by means of an FEU-22 photomultiplier, , Curves of the lager pover P, as a
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I function of rield intensity at various values of discharge current were plotted
and analyzed. - Three distinct regions could be observed: 1) a region in which a
rapid initial increase in generation power occurred when the field intensity
increased from 0 to 10—15 oce; 2) a region in which there was a subsequent ,
smoother increase in the signel, which may be preceded by a short sloping intervalj;
and 3) {after a distinct power meximum at H % 150 oe) a region in vhich a ;
: corresponding gradual decrease in laser output power occcurred until the dis~ ;
i ruption of generation., The relative power increase in the first region was approx-
imately equal for all values of discharge current =nd amounted to 150—200%. The
rise in power in the second region was attributed to an increase in population
inversion due to suppression by the magnetic field of generation at the 33,—3p,
transition () = 3.39 p). The smooth decrease in pover in the third region was '
attributed to the separation of Doppler-broadened o"'—-components of radiation
(both at 1.15 4 and 3.39 u) and to 8 decrease in the overlap region with an in-
crease in H. The form of the function P, = P,(H) changed when the parsmeters of )
_the active medium varied sharply from the optimal. The longitudinal magnetic field -
"QA‘H < 15 oe re-established laser action at A = 0.63 u when generation was disrupted
.

i+ because of an increase in the content of dopants in the discharge. Orig. art.
has: 2 figures. L S . . (k] .|
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ORG: Leningrad Polytechnic Institute (Leningradskiy politekhnicheskiy institut)

| TITLE: The effect of a longitudinal magnetic field on the output energy of an
; Ag=Ne lager at A = 1.15 y
SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 3, 1966, 560-563

TOPIC TAGS: gas laser, helium neon laser, laser output, magnetic field effect,
longitudinal magnetic field

ABSTRACT: A detailed study was made of the effect of a magnetic field, parallel to
the laser axis, on the output power of an infrared (1.15 y) He—Ne laser at various
gas-mixture pressures and pumping energies. The lagser consisted of a seml-confocal
resonator with external dielectric mirrors and a glass tube 100 cm long and 8 mm in
dianeter with Brewster-angle windows. The ratio of partial pressures inside the tube
was 10:1 and the tube was placed inside and along the axis of a 70-cm-long solenoid
in which fields from 0 to 1000 oce could be set up. Radiation was recorded by an
FEU-22 photomultiplier placed at the output of an IKS-12 monochromator. The device
could be excited by high-frequency a-c and/or d-c sources. Results indicate that at
oregsures of 1 mm Hg, a monotonic increase in output power at zero magnetic field
occurs with an increase in the discharge current (from 15 to 70 ma, which cortespondq
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to a variation in the pumping from 38 to 175 w). This also involves broadening of
the H region, in which laser action is possible. In the 0 < H <15 ceregion an 8~—15%
{ncrease in laser output occurs, which is followed by a maximum (15 <H <15) and a
slow, Gaussian-like decrease (H> 115). Similar results were obtained at other partial
pressures and in the case of h-f excitation. This indicates that a change in the
halfwidth AHj/o is directly related to changes in the characteristics of the Doppler
circuit in the same manner as the laser output is at H = 0. The experimental
results are in a good agreement with a thecry advanced by M. I. D'yakonov (ZhETF, 49,
1173, 1965). Additional studies must be made before the ultimate explanation of the
effect of magnetic fields on laser action at A = 0.63 and 1.15 p can be made. Orig.
art. has: 3 figures. _ (YK}
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4 mm Hg, and 10 to 22 kv for Pressures from 6 to 12 mm Hg) shows, under pressures

| UP to 4 mm Hg, monotonically rising curves to about 30 kv. In the higher pressure
range, a narrowing of the emission zope occurs and the curveg take the shape of i
sharp peaks which shift with Pressure toward higher or lower values and tend generally
toward higher output values at higher Pressures, For a fyl] explanation of these
relationships further investigationg are felt necessary. The observations of the
cross-sectional intensity distribution within the Output beam revealed an multimode
Structure. Under certain conditiong (pressure 4 mp g, pumping voltage 14 kv) the
beam cross section in the near zone took the form of a ring 12 mm in outside diameter

delay and widening of the emission pulse ag observed and explained earlier by Yegorov
and others (Optika 1 spektroskopiya, 18, 1965, 719; ibid, 15, 1963, 839) took Place,
Attempts to obtain emission from the same tubes on the 6328 & wavelength were yp- .
Successful at pressures of 1 to 8 mm Hg and pumping voltages of 6 to 30 kv, The ;
authors thank A, R, Shul'man for hig interest in the work and D, K, Terekhin and
A. E. Fotiadi for useful discussions, Orig. art. has: 2 figures. [WA-14]
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TITLE: Some operational characteristics of the pulse emission of an He-Ne Znaer %{

{ SOURCE: Zhurnal tekhnicheskoy fiziki, v. 36, no. 12, 1966, 2188-2190

TOPIC TAGS: toaze, lnser pulsof” putsusduser, mmmmun wHe=Ro=tzzer,
el ; e, gas laser, &’“A"‘? nloloﬁul-t.—

ABSTRACT: The dependence of the output power of an He-Ne laser on its various

parameters was experimentally investigated under conditions of short (0.S5-usec)

pulses in rapid (2000 pulses/sec) succession. A gas discharge tube with quartz

windows installed at the Brewster angle in a semi-confocal resonator was used. An
FEU-22 multiplication phototube served as the receiver. The output pulse shape of

‘ the 6-mm and 15-mm discharge tubes was recorded by an 10-4 oscillograph. The depend-
ence of output light pulses with a duration of 30—100 psec on the pumping power and
pressure of the mixture was investigated. The optimal Ne and He ratios in the tube

‘were 1 to 15 and 1 to 30 for 6~ and 15-mm tubes, respectively. More powerful emission

i occurred from 15-mm tubes (about 1 wt), with pulse power about three orders higher

i than that under continuous emission. The average and peak output power of this tube,
Eg?tcedlggainst pumping voltage (varied from about 10 to 30 kv at pressures up to

[
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FRIDOLIN, G., inzh,; CHISTYAKOV, N.I., otv. za vypusk

[Operating cathode-ray oscillographs] Tekhniks raboty
8 elektronno-luchevymi ostsillografami. Moskva, Profizdat,
1958, 14 p. (MIRA 13:12)

1. Nauchno-tekhnicheskoye obshchestvo priborostroitel'noy pro-
myshlennosti,
(Cathode ray oscillograph)
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